The increase in activities of hepatic thymidylate synthetase (EC 2.1.1.45) and thymidine kinase (EC 2.7.1.21), which catalyse the formation of thymidylate through the de novo and salvage pathways, respectively, were significantly suppressed during liver regeneration in rats which were given glucocorticoids (hydrocortisone and dexamethasone) or indomethacin. These drugs also prevented the augment of hepatic DNA content in 24 h regenerating liver.
Liver regeneration after two-thirds partial hepatectomy (PH) has been used as an ideal model to investigate the regulatory mechanism of mammalian cell proliferation in vivo. Previous studies have established that various humoral factors regulate DNA synthesis in the regenerating liver.' As for the effect of glucocorticoids, Einhorn et a12 reported that cortisone diminished the DNA content in the regenerating liver and a similar conclusion was deduced by other workers.' On the contrary, Rixon and Whitfield' reported that hydrocortisone did not prevent DNA synthesis in the regenerating liver.
We have recently showed that the activities of thymidylate synthetase (TS: EC 2.1.1.45) and thymidine kinase (TK: EC 2.7.1.21), which catalyse the formation of thymidylate through the de novo and salvage pathways, respectively, reflected closely the total amount of DNA synthesis and that these enzymes were rate determining in DNA synthesis.="' The present experiments were designated to determine the effect of glucocorticoids on the basis of the activities of TS and TK in liver regeneration. This approach allowed us direct comparison of these enzymatic activities with the amount of DNA synthesis as our previous reports. 
Results

EFFECTS OF GLUCOCORTICOIDS ON 24 H REGENERATING RAT LIVER
After PH the activities of TS and TK started increasing at about 12th hour and peaked at 24-48 h after PH.59 '4 In the normal liver (taken just after PH and resting in G, state), the activities of these enzymes were very low (Table) as in sham operated liver.' When hydrocortisone (100 mg/kg ip) was injected one hour before PH, the TS activity in 24 h regenerating rat liver was increased considerably compared with the normal value but decreased to 42-3% of the control (hepatectomised) as shown in the Table. The TK activity of these rats also increased 2 56 times of the normal but decreased to 21-6% of the control (hepatectomised) (Table) . Dexamethasone (2 mg/kg ip) given one hour before PH suppressed TS activity at 24 h after PH to about one third of the control (hepatectomised). Thymidine kinase activity diminished to 27 3% of the control (hepatectomised) value by the injection of dexamethasone (Table) . These TS and TK activities were again higher than the corresponding level of the normal values.
The hepatic DNA content at 24 h after PH in the control animals increased significantly compared with that just after PH (Table) . In the rat pretreated with hydrocortisone or dexamethasone, the liver DNA content was significantly lower than that of the control (hepatectomised). The decrease of DNA content was in concert with the low enzymatic activities of TS and.TK (Table) .
The plasma calcium concentration of rats treated with the glucocorticoids was lower than that of the control at 24 h after PH (Table) .
When dexamethasone was administered to rats at eight hours after PH similar effects were *t* indicate significant differences from the control (*. p<(.0 5: p<0.01).
Discussion
The results of this study showed that hydrocortisone and dexamethasone prevented the rise in the activities of TS and TK which are rate determining enzymes in DNA synthesis,"" with a concomitant decline in DNA content in the regenerating rat liver. These observations are compatible with the reports that showed diminished DNA content by cortisone,2h and with the results that described the decreased incorporation of labelled thymidine into DNA by glucocorticoids.
The fact that the glucocorticoids inhibited DNA synthesis during liver regeneration suggests that one or more of the arachidonate derivatives are involved in the early process of regulation of TS and TK. Hydrocortisone and dexamethasone are known to prevent the release of arachidonic acid from phospholipids by promoting the synthesis of a peptide inhibitor of phospholipase.222 The involvement of the product(s) of arachidonate cascade system in the regulation of TS and TK may be supported by our observation that indomethacin, a potent inhibitor of fatty acid cyclooxygenase, 23 showed similar effects to the glucocorticoids as shown in the (Table) . Therefore, these drugs may interfere with the events involved in S phase and/or the second transition of hepatic cells into S phase, just like al-blockers."
Further studies are needed to elucidate the relationship among signals caused by catecholamine,c alcium"' and arachidonate derivatives in the regulation of DNA synthesis in liver regeneration.
Hydrocortisone, dexamethasone and indomethacin lowered plasma calcium level in partially hepatectomised rats as shown in the Table. The effect of indomethacin was reported by MacManus and Braceland.2" Prolonged hypocalcaemia (more than 48 h) induced by thyroparathyroidectomy prevented the rise in TS and TK activities in 24 h regenerating rat liver but hypocalcaemic condition for 24 h did not affect the induction of TK.9 Because the duration and the degree of decrease of plasma calcium in the present experiment are less than those caused by thyroparathyroidectomy, the inhibition of TS and TK by the drugs cannot be ascribed only to decreased calcium ion. Rather, the direct effect on the hepatic functions -for example, prostaglandin synthesis, calcium mobilisation and calcium entry, may explain the inhibitory action of these chemicals on DNA synthesis in rat liver regeneration.
Finally it is worthwhile to note that care must be taken in the administration of glucocorticoids and indomethacin to patients with a liver disease, because these drugs possibly interfere with liver regeneration and are potentially hepatotoxic. 
